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(Earliest) Priority Date (day/month/year) 

25/06/1999 


Applicant 

ITALCEMENTI S.p.A. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

|X[ It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

s j the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 
3. 



[ j Certain claims were found unsearchable (See Box I). 

l~X~| Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|X| the text is approved as submitted by the applicant. 

j~| the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 

Pj as suggested by the applicant. |X| None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Applicant's or agent's file reference 
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International application No. 
PCT/EPOO/05724 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/I PEA/41 6) 



International filing date (day/month/year) 
21/06/2000 



Priority date (day/month/year) 
25/06/1999 



International Patent Classification (IPC) or national classification and IPC 
C04B41/50 



Applicant 

ITALCEMENTI S.p.A. et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



1 




II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


B 



Date of submission of the demand 
23/01/2001 


Date of completion of this report 
19.10.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
Xij) D-80298 Munich 
S# 9 Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^-zzr—^ 

Mini, A (| M }) 
Telephone No. +49 89 2399 8560 ^Qm^^ 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-12 as originally filed 



Claims, No.: 

1 -21 ,22 (part), as originally filed 

36-45 

22 (part),23-35, as received on 26/07/2001 with letter of 20/07/2001 

46-61 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. K This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

El all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 



Claims 12-17, 29-34, 37-45, 48-61 

Claims 1-11,1 8-28, 35, 36, 46, 47 

Claims 

Claims 1-61 

Claims 1-61 
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2. Citations and explanations 
see separate sheet 



VIM. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R It m IV 

Lack of unity of invention 

Five separate inventions have been detected: 

1) Claims 1-1 1 Use of colourless colloidal preparation of titanium dioxide or one 

of its precursors. 

2) Claims 12-17 Use of the preparation of Claim 1 for the oxidation of polluting 

substances. 

3) Claims 1 8-34 A method for preserving the original appearance of cementitious 

material, stone or marble by treating with colourless colloidal 
preparations of titanium dioxide. 

4) Claims 35-51 A cementitious, stone or marble product coated with a colourless 

colloidal preparation of titanium dioxide or one of its precursors 

5) Claims 52-62 A process for the preparation of a colourless colloidal preparation 

of titanium dioxide or one of its precursors containing a metal ion 
chosen from groups l-VA and the lanthanide or actinide series. 

The only feature common to the five inventions is a "colourless colloidal preparation of 
titanium dioxide or one of its precursors". Such a colourless colloidal preparation is 
already known from D1 (see page 1, line 34-page 2, line 16; page 4, lines 3-5). The 
requisites for unity of invention (Rule 13.1 PCT) are therefore not met since the above 
invention cannot be considered as being so linked as to form a single general inventive 
concept (Rule 13.1 PCT). 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statement 

1 • Prelimina ry remarks : The term "colourless colloidal preparation of titanium 
dioxide ....or one of its precursors" as used in claims 1 , 18, 35 and 52 is 
extremely broad in its scope. In the following discussion it is understood as 
comprising any transparent colloidal composition containing titanium dioxide or 
any of its precursors. 
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Similarly the term 11 for the conservation (or preservation) of the original 
appearance" (as used in claims 1 and 18) can be understood as being directed to 
eg maintaining the colour, the gloss or opacity, the smoothness or the roughness 
of the surface and even the physical dimensions or form of the cementitious, 
stone or marble products. 

2. Reference is made to the following documents: 



D1: 


FR,A,2753980 


D2: 


WOA9805601 


D3: 


JP1 1049588 (abstract) 


D4: 


EPA0590477 


D5: 


USA5698205 


D6: 


USA5049371 


D7: 


EPA0924164 


D8: 


WOA9710186 



3. The subject-matter of claims 1 to 8 is anticipated by document D1 which 
discloses a transparent colloidal (see page 4, lines 3-5) preparation of Ti0 2 , 
prevalently in the form of anatase, and "containing" as a coating cerium oxide, to 
be applied on the surface of a construction material as a protection against UV 
radiation (see D1, page 1, lines 11-17, page 1, line 34-page 2, line 26; page 3, 
line 12-page 4, line 10; page 5, lines 13-32; page 10, lines 21-26). The results of 
the comparative examples discussed in the applicant's response of 20.07.01 are 
questioned. It is, however, stated that 

(i) D1 does disclose a colloidal preparation, and 

(ii) the wording of claim is so broad to also embrace a titanium dioxide product 
according to D1 

(iii) the cerium coating is applied in D1 to protect the Ti0 2 which is considered to 
be the material with the photocatalytic activity. 

The subject-matter of claims 9 to 1 1 is also anticipated by D1 which discloses 
that Ti0 2 in the form of anatase can be produced starting from precursors such as 
titanium chlorides (see D1, page 7, line 1-page 8, line 28). 
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For the same reasons it is considered that D1 also anticipates the subject-matter 
of claims 18 to 28. 

4. Document D4 anticipates the subject-matter of claims 35, 36, 46 and 47. It 
teaches that a metal-oxide layer exhibiting a photocatalytic activity function (eg 
Ti0 2 ) is formed on the surface of an inorganic architectural material, including 
concrete and stone, so as to provide long-term antimold and antisoiling properties. 
In one embodiment strontium titanate (SrTi03) powder is added to a titanium 
dioxide sol, the sol is applied to a substrate by spin coating and sintered at 200°C 
to form a film (see. col. 2, line 47-col 3, line 6; col. 3, line 55-col 4, line 16; col. 9, 
lines 10-30. It is considered that the term "sol" implies the presence of a colloidal 
preparation. Furthermore, as discussed in the preliminary remarks an "antisoling" 
property is considered to fall within the scope of the present invention. 

5. Document D6 discloses a process for the preparation of moncdisperse oxide 
ceramic powders (eg Ti0 2 ) by reacting hydrolysable compounds eg alkoxide of 
preferably titanium or zirconium with water in an organic solvent and in the 
presence of a complexing agent. For doping purposes the hydrolysis is carried out 
in the presence of a small amount of compounds of another element (eg Ca, Mg, 
Ba, Y, Nb, Ta) which may or may not be hydrolysable (see col. 1 , lines 53-col. 3, 
lines 60; col. 5, lines 29-68). The document does not disclose in which amount the 
ions are added nor that Ti0 2 has photocatalytic properties. The last is, however, 
an inherent characteristic of Ti0 2 . Furthermore, it lies in the realm of the skilled 
person to find the appropriate concentration of metal ions in the colloidal 
preparation (see also point 7 below). Thus, the subject-matter of claims 52 to 55 
does not involve an inventive step with respect to the combined teaching of D6 
and D7. 

6. The capacity of Ti0 2 of oxidating NO x and other pollutants as well its application 
on the surface or in the "bulk" of architectural material for antimolding and 
antisoiling purposes ie for conserving their original appearance is well known in 
the art (see D2, page 8, line 17-page 10, line 14; D3, abstract; D4 col. 2, line 47- 
col 3, line 6; col. 3, line 55-col 4, line 16). Thus, it would be obvious for the skilled 
person to utilize the preparation according to claim 1 of the present application for 
the oxidation of NO x and other organic pollutants. Therefore, the subject-matter of 
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claims 12, 13, 29 and 30 does not involve an inventive step. 

7. Titanium dioxide colloidal preparations in which the particle size is between 10 
and 200 A and a sol-gel method for their preparation are known from D1 (see the 
passages mentioned above). Thus, the subject-matter of claims 14, 15, 31, 32, 
48 and 49 does not involve an inventive step. 

The subject-matter of claims 17, 34 and 51 is known from D1 page 10, lines 21- 
24. Thus, the subject-matter of claims 17, 34 and 51 does not involve an 
inventive step. 

It lies in the realm of the skilled person to find the appropriate concentration of 
metal ions in the colloidal preparation (see also point 8 below). Thus the subject- 
matter of claims 39 to 40 does not involve an inventive step. 

Finally, the features of claims 16, 33 and 50 are considered to describe well 
known methods of applying a liquid or colloidal composition (this method would eg 
be valid also for paints and lacquers). 

Document D1 discloses how Ti0 2 in the form of anatase can be produced starting 
from precursors such as titanium chlorides and also describes the advantages of 
using it (see D1 page 1, lines 34-page 2, lines 16; page 7, line 1-page 8, line 28). 
Thus, the subject-matter of claims 41-45 and 58-61 does not involve an inventive 
step. 

8. Document D7 discloses a method for producing titanium dioxide doped with metal 
ions, which is useful as a photocatalyst having visible light absorbing properties, 
and a photocatalyst having visible light absorbing properties. D7 explains that 
titanium oxide can utilize light with limited wavelength in ultraviolet range but that 
by doping it with metal ions, the titanium oxide becomes to have visible light 
absorbing property and to be able to exhibit photocatalytic activity not only with 
ultraviolet light but also with visible light. Examples of the metal ions for doping 
titanium dioxide are V, Y, La, Pr, Nd, Sm, Gd, Ho and Yb (see page 13-14, Table 
1). Coating layers produced from doped titanium dioxide are transparent, weather 
resistant and exhibit photocatalytic activity even with light of visible light range. 
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Thus, the addition to such dopants to Ti0 2 protecting colloidal preparation would 
be obvious to skilled person. The subject-matter of claims 37 and 38 does not 
involve an inventive step. 

Similarly D8 discloses that dopants as those used in the present invention amplify 
the photocatalytic effect (see page 1 , line 25-page 3, line 9; page 3, lines 18-29, 
page 4, lines 23-31). 

Re Item VIII 

Certain observations on the international application 

Claims 2, 19, 36 and 52 make reference to metal ions from the groups l-VA. However 
in the subsequent claims also scandium, yttrium, niobium, vanadium and zirconium are 
mentioned which do not belongs to those groups of the periodic table. In fact, they 
belong to the groups 3A, 4A and 5A (old IUPAC recommendation) or 3, 4 and 5 groups 
(IUPAC proposal of 1985) or 1Mb, IVB and VB (CAS standards). In order to avoid 
unclarity is proposed to modify the relevant claims by specifying that metal ions from 
the scandium or titanium or vanadium group could be contained. 
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(percentage expressed as metal-ion atoms with respect to the titanium atoms). 

23. A method according to Claim 22, in which the preparations of titanium dioxide 
or one of its precursors contain the metal ion in an amount of from 0.1 to 1%. 

24. A method according to Claim 18, in which the titanium dioxide is prevalently in 
the form of anatase. 

25. A method according to Claim 24, in which at least 75% of titanium dioxide is in 
the form of anatase. 

26. A method according to Claim 18, in which the titanium-dioxide precursor is a 
product able to produce titanium dioxide prevalently in the form of anatase. 

27. A method according to Claim 26, in which the titanium-dioxide precursor is a 
product able to produce titanium dioxide prevalently in the form of anatase with 
appropriate types of thermal treatment. 

28. A method according to Claim 26, in which the titanium-dioxide precursor is 
chosen from the group comprising TiCU, T1OSO4, and titanium alkoxide. 

29. A method according to Claim 18, for the oxidation of polluting substances 
chosen from the group comprising organic substances present in the 
environment as a result of motor-vehicle exhaust or industrial emissions, and 
inorganic compounds. 

30. A method according to Claim 29, for the oxidation of nitrogen oxides (NO x ). 

31. A method according to Claim 18, in which the titanium dioxide in colloidal form 
is prepared using sol-gel techniques so as to obtain particles having a size of 
between 1 0 and 200 A. 

32. A method according to Claim 32, in which the particles of titanium dioxide have 
a size of between 50 and 100 A. 

33. A method according to Claim 18, in which an aqueous suspension of the 
colloidal preparation of titanium dioxide or one of its precursors is applied on 
the product in small successive amounts until the desired thickness is reached. 

34. A method according to Claim 33, in which the colloidal suspension is vacuum- 
dried so as to obtain a powder which can be re-suspended in water, 
maintaining its colloidal properties. 

35. A cementitious, stone, or marble product, characterized in that it is coated with 
a preparation of titanium dioxide or one of its precursors. 
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46. A cementitious, stone, or marble product according to Claim 35, in which a 
preparation of titanium dioxide or one of its precursors has the function of 
oxidant for polluting substances chosen from the group comprising organic 
substances present in the environment as a result of motor-vehicle exhaust or 
industrial emissions, and inorganic compounds. 

47. A cementitious, stone, or marble product according to Claim 46, in which a 
preparation of titanium dioxide or one of its precursors has the function of 
oxidant for nitrogen oxides (NO x ). 

48. A cementitious, stone, or marble product according to Claim 35, in which the 
titanium dioxide in colloidal form is prepared using sol-gel techniques so as to 
obtain particles having a size of between. 10 and 200 A. 

49. A cementitious, stone, or marble product according to Claim 48, in which the 
particles of titanium dioxide have a size of between 50 and 100 A. 

50. A cementitious, stone, or marble product according to Claim 35, in which an 
aqueous suspension of the colloidal preparation of titanium dioxide or one of its 
precursors is applied on the product in small successive amounts until the 
desired thickness is reached. 

51. A cementitious, stone or marble product according to Claim 35, in which a 
colloidal suspension of titanium dioxide or one of its precursors is vacuum- 
dried so as to obtain a powder which can be re-suspended in water, 
maintaining its colloidal properties. 

52. A process for the creation of colourless colloidal preparations of titanium 
dioxide or of one to its precursors containing a metal ion chosen from groups I- 
VA, and the lanthanide or actinide series of the periodic table, and mixtures 
thereof, characterized in that the hydrolysis of the titanium dioxide takes place 
directly in the presence of the salt of the metal ion by co-precipitation or mixing. 

53. A process according to Claim 52, characterized in that the metal ion is chosen 
from groups l-VA, and the lanthanide or actinide series of the periodic table, 
and mixtures thereof. 

54. A process according to Claim 53, characterized in that the metal ion is selected 
from the group consisting of lithium, beryllium, magnesium, scandium, yttrium, 
lanthanium, cerium, niobium, vanadium, zirconium, and mixtures thereof. 
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55. A process according to Claim 54, characterized in that the ions are selected 
from the group consisting of magnesium, cerium, niobium, and lanthanium. 

56. A process according to Claim 53, characterized in that the metal ion is present 
in an amount of from 0.1 to 5% (percentage expressed as metal-ion atoms with 
respect to the titanium atoms). 

57. A process according to Claim 56, characterized in that the metal ion is present 
in an amount of from 0.1 to 1%. 

58. A process according to Claim 52, characterized in that the titanium dioxide is 
prevalently in the form of anatase. 

59. A process according to Claim 58, characterized in that at least 75% of titanium 
dioxide is in the form of anatase. 

60. A process according to Claim 52, characterized in that the titanium-dioxide 
precursor is a product able to produce titanium dioxide prevalently in the form 
of anatase. 

61. A process according to Claim 60, characterized in that the titanium-dioxide 
precursor is a product able to produce titanium dioxide prevalently in the form 
of anatase with appropriate types of thermal treatment. 

62. A process according to Claim 60, characterized in that the titanium-dioxide 
precursor is chosen from the group comprising TiCU, TiOS0 4 , and titanium 
alkoxide. 



